Isolation and characterization of a cDNA clone encoding a cognate 70-kDa heat shock protein of the chloroplast envelope.
The translocation of proteins into the endoplasmic reticulum, the mitochondrion, and the chloroplast has recently been shown to involve homologues of the highly conserved 70-kDa heat shock protein (HSP70) family. In this study, we have isolated and sequenced a full-length cDNA clone encoding a cognate 70-kDa heat shock protein of the spinach chloroplast envelope (SCE70). The cDNA insert is 2,535 base pairs long and codes for 653 amino acid residues of a protein with a predicted molecular mass of 71,731 daltons. The deduced amino acid sequence shows a high degree of homology with HSP70 proteins from other organisms. Southern genomic and RNA analyses reveal different hybridization patterns than that observed for a heat-inducible 70-kDa protein gene. The protein synthesized from the SCE70 cDNA insert co-migrates with a 70-kDa polypeptide of the chloroplast envelope following sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Western blot analysis and import studies indicate that SCE70 is associated with the chloroplast outer envelope. The import data suggest that SCE70 is targeted to the envelope membrane via a pathway different from other plastidic precursors but similar to that recently reported for outer envelope proteins SOE1 and OM14.